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• Mathematical Representation

• Evaluate Scenario

– Land Use

– Network Improvements

– Social-Economic Policies Pricing

What is a Model

P(k) = eUk

eUxΣ
x
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Travel Demand Forecast Models

• Proposed Land Use 

• Proposed Highway and Transit Facilities

• Impact of Land Use on the Transportation 
System
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Role of TDFMs
• Develop Potential Travel Demand

• Project Evaluation

• Design

• Economic Analysis

• Environmental Impacts
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General Limitations of TDFMs

• Not Traffic Operations

• Aggregate Level

• Non Motorized Travel

• Linking of Trips

• Freight and Commercial Movements

• Time-of-Day Issues
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TDFMs State-of-Practice

• TRB Survey 381 MPO’s

• Four-Step Model

• Trip End Models – P & A

• Aggregate Person Level Travel

• Purposes: HBW, HBS, HBSc, HBO, NHB

• Gravity Model

• Mode Choice Logit Model

• Assignment Highway - Equilibrium
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Four-Step Model Process
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• Basic Inputs

Land-Use
Employment Type
Households

Aggregated TAZ
Major Highway 
Facilities
Homogenous Land 
Use

Four-Step Model Process
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Four-Step Model Process
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Network

Four-Step Model Process
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• Input Land Use

• Output Trip Ends

– Production 

– Attractions

• Regression Equations

• Cross-Classification

• Balance on Productions
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Four-Step Model Process
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Four-Step Model Process

Source:  Hampton Roads TDFM
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• Gravity Model 

• Input Person Trips by 

Purpose

• Output Origins and 

Destinations
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Travel Time Distribution

0
20
40
60
80

100
120

1 2 3 4 5 6 7 8 9 10

Impedance (Time & Cost)

HB
W

 T
ri

ps

Four-Step Model Process

Trip 
Generation

Trip 
Generation

Trip 
Distribution

Trip 
Distribution

Mode
Choice
Mode
Choice

HighwayHighway TransitTransitΣ(Aj ×
 

FFij ×
 

Kij )
Tripsij = Pi  ×

Aj ×
 

FFij ×
 

Kij



Tysons Corner Transportation and Urban Design Study
2009-3-17 22

• Input Person Trips by Purpose 

and Origin/Destination

• Output Person Trips by 

Purpose and Origin/Destination 

and Mode

• Zonal Level

• Logit Model

• Probability

Four-Step Model Process
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• Parameters

Destination
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Travel Time

Four-Step Model Process
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Travel Time Components

• In-Vehicle Time

• Out of-Vehicle Time

– Access Time

– Initial Wait Time

– Transfer Wait

– Egress Time
TRAN = 0.0583 ×

 

WT + 0.0583 ×

 

IWT + 0.637 ×

 

TT
+ 0.0173 ×

 

TIVT + 0.0173 ×

 

TOVT 
+ 0.0044 ×

 

F + Abias + 0.0173 ×

 

ACONN

P(k) = eUk

eUxΣ
x

U = ao + a1 q1 + a1 q1 + a2 q2 + ...... + ax qx
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Wait Time Disutility
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Mode Choice Elasticity

Elasticity for Wait Time to Mode Share
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Four-Step Model Process
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• Input Trip Tables

• Output Loaded 
Network

• Highway
– Incremental Capacity 

Constraint 
– Equilibrium

• Transit
– All-or-Nothing (AON) 

Four-Step Model Process
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Impedance Equation

c
Tc = to × 1 + α v

β
( )[ ]

Volume-Delay Function

0

2

4

6

8

10

12

14

16

18

0.76 0.78 0.8 0.82 0.84 0.86 0.88 0.9 0.92 0.94

V/C Ratio

Im
pe

da
nc

e

Volume-Delay Function

0

2

4

6

8

10

12

14

16

18

0.76 0.78 0.8 0.82 0.84 0.86 0.88 0.9 0.92 0.94

V/C Ratio

Im
pe

da
nc

e



Tysons Corner Transportation and Urban Design Study
2009-3-17 30

Historical Applications of TDFMs 

• Urban Transportation Planning

• Geometric Design

• Pavement Design
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Current Applications of TDFMs  

• Air Quality

• TDM Programs

• TSM Programs

• Social Policy (Environmental Justice)
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MWCOG TDFM 

• Series of Sequential Models

• State of the Practice

• Validation 

– Regional

– Study Area
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Forecasting Application

WMATA 
Post-Processor 
Mode Choice 

Model 

WMATA 
Post-Processor 
Mode Choice 

Model

WMATA Post- 
Processor 
provides 

enhanced 
transit 

forecasting 
capabilities.

Fairfax County 
submodel 
provides 
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highway 

assignment 
capabilities.
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Highway Traffic 
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Highway Traffic 
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Questions
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